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PROTECTION DEVICE HAVING A SLEEVE AND 
METHOD OF ASSEMBLING A BATTERY WITH A 
PROTECTION DEVICE AND AN ELECTRICAL COMPONENT 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of 
United States patent application serial number 
09/404,934, which was filed on September 24, 1999. 

BACKGROUND OF THE INVENTION 
1. Field Of The Invention 

The present invention relates generally to devices 
for protecting an electrical component. More 
specifically, the present invention relates to a 
protection device for an electrical component connected 
to a battery. 



2. Discussion of Related Art 

In the prior art, there are devices for protecting 
an electrical component, such as a fuse, connected to a 
battery. Such prior art devices include a cylindrical 
spacer ring and a terminal cap. The spacer ring is 
positioned on an end of the battery. The electrical 
component resides within the spacer ring, and is 
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electrically connected to the battery by at least one, 
and sometimes two electrical, leads. Another electrical 
lead of the electrical component is connected to the 
terminal cap. 

To assemble the battery, the electrical component 
and the prior art spacer ring, an electrically 
insulating half-moon disk is placed on the battery 
header. Next, the electrical component is placed on the 
half-moon disk. Then the first electrical lead of the 
electrical component is welded to a terminal pin of the 
battery. If provided, a second electrical lead of the 
electrical component is welded to the header of the 
battery. Next, the spacer ring is placed on the battery 
so as to encircle the electrical component. Then the 
volume within the spacer ring and above the battery, 
which is not occupied by the electrical component, is 
filled with an insulative adhesive material, which may 
be a polyamide material such as AD-TECH 7 00 manufactured 
by Adhesive Technologies, Inc. of Hampton, New Hampshire 
(sometimes referred to as "hot-melt"), or which may be 
an epoxy or silicone material. In doing so, the 
electrical component is substantially covered with the 
adhesive material. Only a portion of an electrical lead 
of the electrical component extends out of and is not 
entirely covered with the adhesive material. Next, an 
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insulating disk is placed partially into the adhesive 
material, and a terminal cap is placed over the 
insulating disk, as well as that portion of the adhesive 
material which is not covered by the insulating disk. 
Finally, the exposed electrical lead of the electrical 
component extending from the adhesive material is welded 
to the terminal cap. 

Such prior art assemblies have disadvantages. For 
example, the terminal cap can easily disconnect from the 
rest of the assembly. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present 
invention to provide a protection device that will more 
securely hold the terminal cap to the rest of the 
assembly . 

The foregoing objective is realized by the present 
invention, which is a protection device for an 
electrical component that has a protective housing and a 
terminal cap. The protective housing has a base with a 
contact hole therethrough for accommodating an 
electrical terminal pin, and has a projecting perimeter 
wall extending from the base. A sleeve and a terminal 
cap reside within the perimeter wall, and the terminal 
cap is prevented from leaving the protective housing by 
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the sleeve. For example, at least a portion of the 
terminal cap is captured between a ledge of the 
protective housing and the sleeve, and a friction or 
interference fit between the sleeve and the perimeter 
wall secures the sleeve within the perimeter wall. The 
protective housing can be used with a power providing 
device, such as a battery. 

In a method according to the present invention, a 
battery and an electrical component are assembled. The 
method begins by providing a battery having a terminal 
pin. Next, a protective housing is provided, the 
protective housing has a base with a contact hole 
therethrough, and has a perimeter wall extending from 
the base. The protective housing is mounted on the 
battery so the terminal pin extends into the contact 
hole. Next, an electrical component is provided on the 
base and electrically connected to the terminal pin. A 
terminal cap is provided so that the electrical 
component resides between the terminal cap and the 
protective housing, and a sleeve is provided to capture 
the terminal cap. The electrical component is also 
connected to the terminal cap. 

Other objects and advantages of the present 
invention will become apparent to those skilled in the 
art from the following detailed description read in 
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conjunction with the attached drawings and claims 
appended hereto. 



BRIEF DESCRIPTION OF THE DRAWINGS 
For a fuller understanding of the nature and 

objects of the invention, reference should be made to 

the following detailed description taken in conjunction 

with the accompanying drawings, in which: 

Figure 1 is a partially cross sectioned side view 

of a protection device according to the present 

invention mounted on a battery; 

Figure 2 is an exploded perspective view of the 

protection device and battery similar to that shown in 

Figure 1; 

Figure 3 is a top view of the protective housing 
shown in Figures 1 and 2; 

Figure 4 is a cross sectioned side view of the 
protective housing shown in Figures 1 and 2, mounted on 
a battery (not in cross section) , and including a 
tinnerman type fastener; and 

Figure 5 is a flow chart of a method according to 
the present invention. 



BEST MODE FOR CARRYING OUT THE INVENTION 
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Figures 1 and 2 show a protection device 10 
according to the present invention. The protection 
device 10 includes a protective housing 13 (shown also 
in Figures 3 and 4) having a base 16. As shown in 
Figures 1 through 4, extending from the base 16 is a 
perimeter wall 19 , which may have an inner ledge 22. 
The inner ledge 22 is spaced from the base 16 a distance 
25. The perimeter wall 19 extends generally 
perpendicularly from the base 16. The base 16 includes 
a primary surface 34. 

Materials which are suitable for the protective 
housing 13 include polyetheretherketone , such as that 
sold under the tradename Victrex (PEEK) 450-G 
manufactured by Victrex USA Inc. of Westchester, 
Pennsylvania, and include a polyamide-imide available 
from DSM Engineering Plastic Products, Inc. of Reading, 
Pennsylvania as Torlon 4203 PAI . Also suitable for the 
protective housing 13 and available from DSM Engineering 
Plastic Products, Inc. is a material marketed under the 
name Ketron™ PEEK 1000. Another material suitable for 
the protective housing 13 is liquid crystal polymer, 
commonly known as Zenite, and available from E.I. du 
Pont de Nemours and Company. Other materials suitable 
for the protective housing 13 include 6/6 nylon and 
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glass filled nylon. One such glass filled nylon is sold 
under the tradename Nylon Zytel 70G33L. 

Glass filled nylon is particularly useful when it 
is desirable to know the temperature of the environment 
in which the protective housing 13 was placed. It has 
been shown that glass filled nylon changes color as the 
exposure temperature increases. By comparing the color 
of the glass filled nylon to an established color chart, 
the exposure temperature can be determined., 

For example, in one embodiment of the present 
invention, the protective housing 13 was made from glass 
filled nylon dyed red with omni rocket red, CC-UN3872, 
manufactured by the Reed Spectrum company of Holden, 
Massachusetts. When the environment temperature was at 
or below 100 °C no detectable color change was observed. 
However, at 125°C the color was medium red, at 150 °C the 
color was dark red, at 175°C the color was darker red, 
at 200°C the color was black, at 225°C the color was dark 
black and at 250°C the color was darker black. 

Furthermore, at 225°C and above, the appearance of 
the surface of the protective housing 13 made from glass 
filled nylon changed in ways other than color. At 
225°C, the surface of the protective housing 13 was 
observed to be shinier and grain boundaries could be 
observed without the aid of a magnifier. At 250°C, the 



surface of the protective housing 13 was shinier and 
more grain boundaries could be observed. Similar color 
changes and surface appearance changes have been noted 
when the protective housing 13 is made from glass filled 
5 nylon that has not been dyed, i.e. has an off-white or 
light tan color. 
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The protection device 10 according to the present 
Q invention also includes a terminal cap 43 having a 

J; 10 perimeter edge 45, and includes a sleeve 46. The sleeve 

^ 4 6 may be made out of the same material as the 

J dim 

;*"*; protective housing 13. In an embodiment of the present 

invention, when assembled with the protective housing 
%f t 13, portions of the terminal cap 43 adjacent to the 

15 perimeter edge 4 5 are captured between the sleeve 4 6 and 
' sa * the inner ledge 22. In one embodiment of the present 

invention, the sleeve 46 is held relative to the 
protective housing 13 by a friction or an interference 
fit. In this manner, the terminal cap 43 is prevented 
20 from becoming separated from the protective housing 13. 

Figures 1 and 2 show the relative position of an 
electrical component 47 with respect to the protective 
housing 13 and the terminal cap 43. The electrical 
component 47 may include a fuse 49 electrically 



25 



connected to a diode 52. The distance 25 is chosen to 
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allow the electrical component 47 to rest on the primary 
surface 34 of the base 16 without extending beyond the 
inner ledge 22. The inner ledge 22 is provided to 
prevent the terminal cap 43 from contacting any part of 
the electrical component 47, except for a second lead 
57, as described below. The terminal cap 43 is 
preferably electrically conductive. The second lead 57, 
is electrically connected to the terminal cap 43, for 
example, by welding. A terminal pin 58 of a battery 61 
extends through a contact hole 64 in the base 16 and is 
connected to a first lead 67 of the electrical component 
47 by welding the first lead 67 to the terminal pin 58. 

When manufacturing certain types of batteries 61, 
electrolyte is introduced through a header 73 of the 
battery 61 using a fill hole. Once the battery 61 has 
the proper amount of electrolyte inside, the fill hole 
is closed, usually by welding a metallic material to the 
header 73. The metallic material often extends from the 
header 73 as a metallic projection 76, which is best 
seen in Figure 2. Although the metallic projection 7 6 
does not extend far beyond the header 73, since the 
header 73 serves as a supporting surface for the base 16 
and it is desirable to have the base 16 firmly supported 
by the header 73, an accommodating orifice 79 may be 
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positioned in the base 16 to accommodate the metallic 
projection 76 therein. 

To secure the base 16 to the header 73, a means for 
fastening may be provided. For example, the base 16 may 
be fixed relative to the header 73 by placing an 
adhesive 80 between the base 16 and the header 73. The 
adhesive 80 may be placed between the base 16 and the 
header 73 by any of the well known methods, including 
spraying, pouring, brushing or mixing the adhesive 80 on 
one or more of the base 16 and the header 73. An 
acceptable adhesive 80 is cyanoacrylate . Another 
acceptable adhesive 80 is a pressure sensitive adhesive, 
such as product number 9500 manufactured by the 3M 
Company located in Minnetonka, Minnesota. 

The present invention may also include a sheet 81 
between the base 16 and the header 73. The sheet 81 
allows the protection device 10 to be seated firmly on 
the header 73, even when the header 73 or the base 16 
has irregularities in it. The sheet 81 may be made from 
an aramid insulating paper, such as Nomex 410™, and may 
be approximately between 0.002 and 0.005 inches thick. 
To facilitate assembly of the protection device 10 to 
the header 73, the sheet 81 may have one or more 
adhesive layers 80A for bonding to the header 73 and/or 
the base 16. As shown in Figure 2, there are adhesive 




PATENT 

Attorney Docket No. 04645.0664 

layers 80A on opposite sides of the sheet 81, however, 

the sheet 81 need not have two adhesive layers 80A, and 

may have only one or no adhesive layers 80A. 

The adhesive layer 80A may be the adhesive material 

described above. In addition, the 3M Company 

manufactures a polyester film tape, product number 9731, 

that can serve as a sheet 81 and adhesive layers 80A. 

It should be noted that the thickness of the sheet 81 

and the adhesive layers 80A shown in Figure 2 are not 

drawn to scale in order that the sheet 81 and the 

adhesive layers 80A can be more easily understood. In 

one embodiment of the present invention, the adhesive is 

selected to withstand temperatures above 200°C. 

* 

Alternatively, a shrink-wrap may be applied around 
the battery 61 and the protective housing 13. Such a 
shrink-wrap is described in U.S. Patent Application 

09/404 , #3^cT §fnd the description of the shrink wrap 

x 

therein is jtfhcorporated herein by reference. In 
addition, as shown in Figure 4, the means for fastening 

I 

may k|e a tinnerman type fastener 82 which contacts the 

I 

0 

basef 16, and attaches to a portion of the terminal pin 
58 extending through the contact hole 64. The tinnerman 

a 
'1 

fastener 82 may be made from a non-conductive material 

f J 

sufch as 6/6 nylon. 

0 
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Figure 5 shows steps of a method according to the 
present invention in which a battery and an electrical 
component, such as those described above, are assembled. 
The method begins by providing (step 100) a battery 
having a terminal pin, and providing (step 103) a 
protective housing having a base with a contact hole 
therethrough. The base is mounted (step 106) on the 
battery so that the terminal pin extends into the 
contact hole. Next, an electrical component is provided 
on the base, and the electrical component is 
electrically connected (step 109) to the terminal pin. 
Then, a terminal cap is provided (step 118) within the 
protective housing. Then a sleeve is provided (step 
121) , and the sleeve is joined to the protective housing 
(step 124) to capture the terminal cap between the 
sleeve and the protective housing. In an alternative 
embodiment of the method according to the present 
invention, an insulating material, such as the AD-TECH 
700 material described above, is provided (step 115) on 
the electrical component to fix the electrical component 
within the protective housing. It will now be apparent 
to those skilled in the art that the insulating material 
need not have an adhesive quality to it because the 
sleeve will hold the terminal cap within the protective 
housing . 



-13- PATENT 
Attorney Docket No. 04645.0664 

Although the present invention has been described 
with respect to one or more particular embodiments , it 
will be understood that other embodiments of the present 
invention may be made without departing from the spirit 
and scope of the present invention. Hence, the present 
invention is deemed limited only by the appended claims 
and the reasonable interpretation thereof. 



